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<§> The device comprises a block of transparent 
material (1) delimited by a pair of convergent sur- 
faces (2, 3) and a source of light radiation (4) located 
between the planes bearing said convergent sur- 
faces, diffraction means (5), on which the light radi- 
ation is incident, being located on one of these 
convergent surfaces. 




JSDOCtD: <EP__0S84546A1_L> 



Rank Xerox (UK) Business Services 

13.10/3.09/3.3.4) 



BNS oaae 1 



1 



EP 0 584 546 A1 



2 



The present invention relates to a lighting de- 
vice which is particularly suitable for use in lighting 
both on the inside and on the outside of a motor 
vehicle. 

Lighting devices designed for this use in which 
the light flux is generated by an emitting surface, 
are known; these devices comprise a source of 
light radiation in which the light is directed in a 
substantially parallel direction to the emitting sur- 
face and a plurality of optical means which are able 
to transmit the light rays from the source in pre- 
determined directions. The abovementioned means 
are usually made up of lenses, directional prisms, 
reflectors, diffusers or of systems of these ele- 
ments. 

Devices of this type have proved to be some- 
what complex in terms of construction as a result 
of the large number of components and of the 
complex shape of some of these; also, the light flux 
produced using these devices cannot meet all the 
requirements set in connection with motor vehicle 
lighting; furthermore, because such devices take up 
a lot of space, they cannot be used in certain 
cases owing to the limited space available for 
housing them. 

The object of the present invention is to pro- 
duce a lighting device, in particular for use on 
motor vehicles, which overcomes the drawbacks 
described and, therefore, which is structurally very 
simple, compact, and able to emit a light flux 
having the desired optical characteristics. 

This object is achieved through a lighting de- 
vice characterised in that it comprises a block of 
transparent material delimited by a pair of conver- 
gent surfaces, a front surface and a rear surface, 
and a source of light radiation located between the 
planes bearing said convergent surfaces, diffraction 
means being located on said rear convergent sur- 
face so that the light rays coming from said source 
are incident on said diffraction means to then 
emerge towards said front convergent surface. 

In order to give a clearer idea of the lighting 
device of the invention, a more detailed description 
will now be given by way of example and with 
reference to the attached drawings in which: 

- Figure 1 shows a perspective view of a part 
of the lighting device of the invention; 

- Figures 2 and 3 show perspective views of 
parts of two different embodiments of the 
lighting device. 

The device basically comprises a block of 
transparent material 1 , delimited by a pair of con- 
vergent surfaces 2 and 3, and a source of light 
radiation 4 located between the planes bearing said 
surfaces, as is clearly visible in Figure 1. Diffraction 
means, indicated as a whole by reference 5, and 
on which is incident the light radiation emitted by 
the source 4, are located on the rear surface 2 of 



said pair. In addition, the block 1 has a longitudinal 
groove 6 which is substantially parallel to the sur- 
faces 2 and 3 and in which the source of light 
radiation 4 is housed. 
5 The abovementioned groove can simply be 

delimited by a pair of surfaces 7 and 8 together 
forming a dihedral, or else the groove can be 
delimited along the bottom by a cylindrical surface 
10 (Fig. 2 and 3) which can act as a lens for the 
70 light radiation emitted by the source 4: in the 
embodiment shown in Figure 2 the abovemen- 
tioned cylindrical surface is convex, whereas in the 
embodiment shown in Figure 3 it is concave. 

Advantageously the source of light radiation 4 
75 is a linear source whose access is parallel to that 
of the groove 6, as has been shown in the embodi- 
ment in Pig. 1; alternatively, the abovementioned 
light source can consist of a series of light emitters 
(not shown) located along an axis substantially par- 

20 allel to that of the groove. This source can be of 
the incandescent type or can consist of a series of 
emitters such as LEDs or any other type capable of 
emitting monochromatic light, virtually monoch- 
romatic light or light of any desired colour. 

as The diffraction means 5 advantageously com- 

prise a surface having diffractive projections 11 
located on the rear surface 2 in order to produce a 
predetermined configuration; these diffractive pro- 
jections can be cut directly into this surface or they 

30 can be formed on a support sheet 12 of a suitable 
material attached to the rear surface 2 of the block. 
The diffraction means 5 can be of one of the well 
known types, with phase modulation or with inten- 
sity modulation, and can be made up of holograms 

35 (for example of the computer generated hologram 
type or of the Kinoform type); in particular these 
diffraction means can comprise a series of the 
abovementioned computer generated holograms, 
arranged next to one another, and each of which is 

40 independent of the others, so as to control more 
accurately the light flux emitted by the device. In 
cases where the support 12 for the diffractive pro- 
jections 11 is made of a sheet of plastic, it can 
advantageously be attached to the surface 2 using 

45 a suitable adhesive and can be covered with a 
suitable protective layer or with a layer of reflective 
material. 

The lighting device described works in the fol- 
lowing way: 

so A ray of light 15 emitted by the source of light 

radiation 4 towards the rear surface 2 is incident on 
the diffractive projections 11 of this surface, Is 
diffracted thereby and emerges from said surface 
in the form of rays 16 which, as a result of reflec- 

55 tion, are directed towards the front surface 3 and 
are subsequently refracted as they pass out of the 
block 1 and into the area outside, producing rays 
17. On the other hand, a ray emitted by the source 
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4 which is directed towards the front surface 3, 
indicated by the reference 18 in Figure 1, is in- 
cident on said front surface and is totalfy reflected 
thereby thus producing the ray 19, which is in- 
cident on the diffraction means 5; this ray, as was 
the case with the ray 15, emerges in the form of 
diffracted rays 20 which exit the wall 3 after having 
been refracted as they pass through said wall. 

By suitably selecting the pattern of the projec- 
tions 11 of the diffraction means 5 it is possible to 
obtain, from the rays emitted by the surface 3, a 
predetermined distribution of the light flux, be- 
cause, through the diffractive action exerted by the 
diffraction means 5 it is possible to control, at each 
point of the light flux emitted by the device, the 
direction and the intensity of the light emitted in 
such a way that said flux is distributed in accor- 
dance with the specific lighting requirements. In 
this way the light flux is distributed in a way similar 
to that obtained using the usual prism means found 
in lighting devices of the prior art. 

The particular pattern of the diffraction means 

5 can also be used to effect chromatic control over 
the light flux exiting the surface 3. This is because 
the action exerted by the diffraction elements 5 on 
the incident rays also depends on the wavelength 
of the rays themselves: rt is therefore possible to 
obtain a light flux exiting the device which is of a 
predetermined colour and which has a desired 
chromatic distribution within the flux itself. This 
feature enables specific patterns of light to be 
obtained and therefore lends itself to generating 
effects which are particularly useful in the produc- 
tion of lighting devices for use on a motor vehicle. 

In cases in which the device is made according 
to one of the embodiments of Figures 2 or 3, the 
rays emitted by the light source 4 first undergo the 
optical deviations imposed thereon by the shape of 
the cylindrical surfaces 10, which constitute actual 
lenses and which are therefore capable of suitably 
transmitting the rays which pass through them. 

It is clear that the embodiments described in 
the present invention may be modified and 
changed without departing from the scope of said 
invention. 

Claims 

1- Lighting device characterised in that it com- 
prises a block of transparent material (1) de- 
limited by a pair of opposite surfaces, a front 
surface (3) and a rear surface (2), and a source 
of light radiation (4) located between the 
planes bearing said surfaces, diffraction means 
(5) being located on said rear convergent sur- 
face (2) so that the light rays coming from said 
source are incident on said diffraction means 
to then emerge towards said front convergent 
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surface (3). 

2. Device according to Claim 1, characterised in 
that said block of transparent material (1) has a 
groove (6) substantially parallel to said pair of 
convergent surfaces (2, 3) in which said source 
of light radiation is housed. 

3. Device according to Claim 2, characterised in 
that said groove (6) is delimited by a pair of 
surfaces (7. 8) forming a dihedral. 

4. Device according to one of the preceding 
claims, characterised in that said groove (6) is 
delimited along the top by a cylindrical surface 
(10) which can act as a lens for said light 
radiation. 

5. Device according to one of the preceding 
claims, characterised in that said diffraction 
means (5) are of the type with phase modula- 
tion having reliefs of any profile which will give 
a high efficiency value. 

6. Device according to one of Claims 1 to 4, 
characterised in that said diffraction means (5) 
are of the type with amplitude modulation. 

7. Device according to one of the preceding 
claims, characterised in that said diffraction 
means (5) comprise diffractive projections (11) 
located on said surface in order to produce a 
predetermined configuration. 

a Device according to Claim 7, characterised in 
that said diffractive projections (11) are cut into 
said rear convergent surface (2) of said pair of 
convergent surfaces. 



40 9. Device according to Claim 8, characterised in 
that said diffractive projections (1 1) are formed 
on a sheet of material (12) attached to said 
rear convergent surface (2) of said pair of 
surfaces. 

45 

10. Device according to one of the preceding 
claims, characterised in that said diffraction 
means (5) comprise at least one hologram (13) 
of the computer generated hologram type. 

50 

11. Device according to one of the preceding 
claims, characterised in that said diffraction 
means (5) comprise a series of independent 
holograms arranged next to one another. 

55 

12. Device according to Claim 10, characterised in 
that said holograms (13) are recorded on said 
rear convergent surface (2) of said pair of 
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surfaces. 

13. Device according to Claim 12, characterised in 
that said holograms (13) are recorded on a 
sheet of material which is attached to said rear 5 
convergent surface (2) of the pair. 

14. Device according to one of the preceding 
claims, characterised in that said source of 

light radiation (4) is a source whose axis is 10 
parallel to that of said groove (6). 

15. Device according to one of the preceding 
claims, characterised in that said source of 

Gght radiation comprises a plurality of light 75 
emitters located along an axis substantially 
parallel to that of said groove (6). 
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